must pass before maximum change in ground-water quality is achieved varies from years to decades or longer.  Also, because ground-water flow is generally slow, centuries may pass before the contamination enclave extends beyond the mined area or before surface waters are affected by the inflow of contaminated ground water. If contaminate water travels a long distance in the ground-water zone before reach: surface waters, the contaminant concentrations may gradually be considerably reduced by the subsurface system.
Recognition of the time scale is important, because ground-wate: monitoring will not, in some areas, provide an adequate indication < the effects of mining until long after the areas have been mined an< backfilled and reclamation is complete. Thus, real-time monitoring cannot be relied on to signal impending changes soon enough to alloi appropriate adjustments in mining procedures or reclamation measure: Consequently, evaluation of effects of mining on ground-water gualil must rely more on prediction than on real-time monitoring.
Numerous mathematical models were developed in the 1970s to prec the migration of contaminants in ground water under the influence o: flow, dispersion, and geochemical retardation. However, the models have not been used significantly in predicting contaminant migratio: from spoil in ground-water zones beyond the mine site.
Accordingly, the Committee makes the following recommendations:
*    Additional information should be acquired on the chemical composition of spoil ground water at abandoned and active mines and in various hydrogeologic and climatic settings.
*    The long-term movement of contaminated spoil water in regi ground-water flow systems should be evaluated on a site-by-site basis, and predictions about the eventual influence of seepage into surface waters should be develop
*    The nature of the geochemical interactions between ground water and spoil material should be determined under contro laboratory conditions; the research should include experim designed to elucidate effects that will occur in the field only over long periods of time but can be accelerated in t laboratory.
Improved computational hydrogeochemical models should be developed that will make it possible to use field and laboratory information to predict changes in ground-water quality, in mine spoils, over time spans ranging from year centuries; the models must be able to account for processe that occur both above and below the water table.
'   Additional research should be conducted on the selective placement of overburden materials that minimize degradatio ground-water quality. ground water, the rate at which the maximum increase occurs may be slower than for salt solubilization alone. Ground-water quality recovery may prove to be slow after severe increases in dissolved sulfate concentrations develop.
